Mon-S2-60
ATP-DRIVEN CALCIUM TRANSPORT IN S. FAECIUM Marc Solioe, Lab. of Biochem., Swiss Federal Institute of Technology (ETH),8092 Zurich, Switzerland Streptococcus faecium contains a Ca2+ pump which probably controls the intracellular level of calcium. Inside-out vesicles accumulate calcium with a Vmax of 50 nmoles/min/mg and an apparent I $ , , of 20pM. This transport is strictly dependent on ATP and is insensitive to uncouplers or DCCD. These propertie$ suggest the presence of a calcium-ATPase. In line with this, we found that vanadate inhibits Ca2+ transport with an I50 of 4pM. The demonstration of Ca2+-dependent ATP hydrolysis is hampered by the abundance of H+-translocating ATPase. Sedimentation of vesicles through EDTA-sucrose gradients removes 97% of the H'-ATPase activity. Such stripped vesicles retain 60-70% of the Ca2+ transport activity. However, in this preparation it is possible to measure Ca2+-dependent ATP hydrolysis at a rate comparable to that of Ca2+ translocation. The activity is insensitive to DCCD, but inhibited by vanadate or EGTA. This provides evidence for the presence of a Ca2+-translocating ATPase in the cell membrane of 5. faecium.
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ROLE OF CAMP AND A CYTOSOLIC FRACTION IN THE CALCIUM UPTAKE BY RAT LIVER MICROSOMES K.S. Famulski, E. Carafoli, Lab. of Biochem., Swiss Federal Institute of Technology (ETH), Universitiitstr. 16, 8092 Zurich, Switzerland Rat liver microsomes contain two Ca2+ transporting systems which differ in the response to vanadate and sodium ions. One apparently is the Ca2+-Na+ antiporter of the plasma membrane which contaminates the preparation, the second the Ca2+-Mg2+ ATPase from endoplasmic reticulum. The latter system is activated by a heat-stable cytosolic fraction and CAMP, and is associated with the phosphorylation of several microsomal proteins. Although the activation is seen in the presence of EGTA an additional, calmodulin and Ca2+depen-dent, Ca2+ transport system may also exist. Indeed, the Ca2+ uptake by microsomel vesicles is partially sensitive to the calmodulin inhibitor trifluoperazine. and 20 uM, i.e. they are higher than the Ca2* activities known to exist in most cytosols. We have undertaken a detailed study of the binding of calcium to calmodulin by using a method (i.e. a Ca2+-specific electrode) which allows the direct measurement of the Ea2+] free. Scatchard plots of the data obtained have revealed at least two different classes of binding sites, having a KO-value of < 1UM for the first CaZ+-binding class in the presence of 100 mM KC1. The measurements have been performed at different ionic strength and in the presence and absence of mM Mg2+. Thus, calmodulin seems to possess a higher affinity for Ca2+ than previously reported.
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Mon-S2-6 1 CALMODULIN MODULATION OF FAST SKELETAL MUSCLE SARCOPLASMIC RETICULUM (SR)
M. Chiesi and E. Carafoli, Lab. of Biochem., Swiss Federal Institute of Technology (ETH), Universitiitstr. 16, 8092 Zurich, Switzerland Fast skeletal muscle SR activity is inhibited by trifluoperazine (TFP) at low concentration (90% inhibition at 14uM). TFP increases the Km (Ca2+) of the transport reaction from 0.6 to 2uM, but has no effect on the passive permeability to Ca and anions (oxalate). Calmodulin is present in SR vesicles(-l% of total protein), can be enriched to-20% in the supernatant of boiled membranes, and isolated to purity by affinity phenothiazine chromatography. The effect of TFP, hence, is probably specific and related to inhibition of endogenous calmodulin. The latter is tightly bound to SR and present already in saturating amounts. The site (i.e.' the protein) with which calmodulin interacts within the SR membrane is an open question. Interestingly, a glycoprotein of Mw 52,000 can also be isolated on a TFP column. Presumably, it interacts tightly with calmodulin.
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ACTIVATION OF THE PURIFIED RED CELL Ca2*PUMP BY CALMODULIN AND ACIDIC PHOSPHOLIPIDS V. Niggli, S.E. Adunyah and E. Carafoli, Lab. of Biochem., Swiss Federal Institute of Technology (ETH), UniversitBtstr. 16, 8092 Zurich, Switzerland The ATP dependent Ca2rpump of red cells has been isolated in a pure and functionally active form by calmodulin (CL) affinity chromatography. The isolated enzyme is not only activated by CL, but also by acidic phospholipids (PL). Both agents increase the Vmax of the enzyme, and shift its K&a2+ from 15 to 0.8pM. The ATPase reconstituted in.liposomes containing acidic PL is already in the high affinity form, and cannot be further activated by CL. The effect of PL present in natural membranes has been tested. All PL carrying a net negative charge shift the enzyme to the high affinity state. By incorporating the ATPase into liposomes containing varying amounts of acidic and neutral PL, the minimal percentage of acidic PL necessary for full activation has been determined. At conditions similar to those occuring in situ, the ATPase is still activatable by CL.
